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(54) LIQUID CRYSTAL DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent display defects 
such as a linear defect and display unevenness and to 
obtain excellent display quality in a liquid crystal display 
having projection spacers for holding the gap between 
insulating substrates uniform over its entire surface. 
SOLUTION: A display is equipped with a liquid crystal 



composition and spacers 30 which hold the gap between 
a couple of insulating substrates constant while being 
sandwiched between a couple of alignment films formed 
on the opposite surfaces of the opposite insulating 
substrates, at least one of which has a light shield 
means, pixel electrodes and a reference electrode for 




applying an electric field to the liquid crystal 
composition, and a seal material which adheres the 
insulating substrates together by surrounding the 
circumference of the liquid crystal composition, and the 
spacers 30 are made present only at parts (spacers 30A 
and 30B) shielded by the light shield means 22 of at 
least one of the insulating substrates and a seal coating 
part (spacer 30h). 
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M(=«»**Lri»IH-»a)l6li»«(D*tlRlMW*-5£(= 
4X^6* 5Safflja«3 <t . ffi K&afflj£«l 

X ^— tMifrf E >— ;u*t j5<* £ J; t/^ 0> ffi t? fc 

go 

iis^n m mti<m es ^«(D * *« ic 33 it & m n £ 

a * * y h i^c t *»« t -r 1 [ciettoxaa 
[»*a3] MfEa^rti=em^&x^-H*0>d*>. 

— 95<DX^— ^(DS^7b<-^(Dftj2(DX^— TOS^J; US 

[»3RS4] «TEiii*««j3<fct;»««a35<inrE-»a) 

lc|E«<D?«a*^eSo 

5 ] IME*WH*<* 4 fc* IM** ^ 

£itA,m^ c <t *»«i:-r 4 cuettaxa^ 

M*«6] MfE;^ B B pM^^-^^fS](clEfS]^1±4M 
fEIEf^fll0^R B RlEf^]*i|»^^\ ftlHStlcJ: y##**Lfc 



[0 0 0 1 ] 

y. »ic-»<Diftii»«*x^— (jsit. mfex^ 

f=Ertl*l±rfiH»Lfc*»**»(=B«-*o 

[0 0 0 2] 

t# *i£ cfc 5 icfc o tz d t £ „ tt*(D/h^*^SK^ 
6BfiioA*»*a>a^tt*ffl(cj£<*aLr^4o * 



[0 0 0 3] »*MU:i*d>fc< £ 

(=SAttja«KDJI Glil) £«»LTFJrffl»a/^M, 

U^X) . ±E#1M t HlHRffla)7^ f 

4 o 

[0 0 0 4] — 7*f-f?7h'J*Xa*I** 

LtzmmtcDWzm^mo^M^yjm^^^tzdbcDm^ 

[0005] 5aaji(caifti-r4»#<z>*[piS:Sfi 
BtfsK^ff&siRii-r*. Bffii*«#*a (i ps* 

Jtirtf a) <D^aS^M^Itffl<b£ftT^£ 0 CI CO 

^ff^cfcdic Lfc£<7>7b<*n£*iri^ (t#^0S6 3-21 

9 0 7 ^H^I^m 4 3 4 5 2 4 9 #HAB«) 0 

[0006] ^o>«a>5saa^«i»c«ffl*3ix«*a/^ 
*;u*. *(D-»o>i6ii»«Bfl!)*aiftja«i*ft*-r* 

[0007] «0X^- WBg^tf^x&cDfit** 

»fta»(c £ y 8fc* L T <D «M T? ft £ 0 
[0 0 0 8] ±lE<D«fcdft*RX'«— -0-(C*x 

>r ft«^EP»Jft1iB*(= «fc y Hf3Ea>/<* -XDtt^X^- 
- 3 2 5 2 9 8 ^*g % ftHa^F 8-2 8 6 1 9 4 

[0009] ±zz<bX'<—y-$:MmLtz'ik. mmm^ 

ffi(D «a fc 4 LMi (Dfft(D«ffiM * t ft I c 3 RttttX ^ 

EiaK(D«ffilcW^*ia(cj*aElRl*I«l«6*#^-r*E 

3ea>«ft*IB»LT3»aElRl1H»llBt##-r*. PJfli^c 
lEf^^H^fe^) *trao 
[0 0 10] 
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[*WMBftL«fcd £-r«IMH L**Lftj&<&* «M*x 

m f^MUS ( z i \ r x ^ — fe « l x [* x k — -y- cd jh m 

^6(D3fctt(+35<«*L. S^HHIlCD=] > h^X hMST 

■36<fcofc 0 
[0 0 1 1] -7j. hU V<?^7>C 

x ^— +r -e fi * cDiagfeg -e IE® Stffi x £ & \z HI 56 £ 

n^fcto* ±iHi**x^— y-zmi^&Wi'So&^tem 

■l*±i:ftl\, L**U ^to^E£fl2jSLfcC£|c|ii]L 

elector h7^^tL, jaa»jai*ia>SA»icfr35a 

ft/^KDft»-(?I*l»S*<Hlti:«i:y. *£JH£ Lt;te 
[0 0 12] £fc % ;^r b r/^^U*«^4-^(D^S 

K«jt35< c: £ & y . mmcom * a<s ft *b 
Jwas*iTi*«fcto. »«s«*ifiy^t>-t±fcBSici/- 
;u»(DiKitxfima>mn (^->^^) <omwx±c 

£ m*h<Dtz dblzffi Bi35<«^»<D * Affi <t R ft y . m K8 A 
[0 0 13] ^blc. *^ffi(D^fi#X^— -*J-<DK*Jb< 

^tuli^. 5*ft/<*;KDsa**<tta<fc y h< ftor 
**<a^»*(t-e-«(cji< ft*i:i/— ;u»» % 

(il61Si±i:^ L Tz^^hCDtz to (c fig (W? & 
[0 0 14] *«^(7>SMfi. ±Ktt*8ffi<DtS[H»£ 

T\ ««*K^*^t?&»©a^ft*l»JhL. ft»ft 

[0 0 15] 



A. TIE CD (1) - (6) CifEtJEcD«/&£: L 

[0016] (D d>*< t * 

-»(D»fi|-r«je«*«i:. lCTK->tta>*£mSffi<&**lRj 
®CD^n-?nicj^i«^ti4-^cDiElpl^<h. MfE-*rcD 

mmmzm^mu-r^tzisbommmmt^mmmt, 
mtm^mmmcomm^m^xmt^-^cDmm^mi: 
a***^— ^*t***»u «jiex^-ht-*huie-^ 

(D«Mfc«a>'>ft < £*-7j<DffilE&ft#K^»3fc**l 
Sffi^lcH^ U ^SX^- -9-7E»<huIEv— ;U*t£<*4g5 

[0017] d<D£3i=«jaLfcd£(Ccfcy . 

d^«tfJlciEg£*u t**(D^fi#x^— -y-j&<v— ;u<D 
n«l=**fcto(c»Si/^U(DHffl(c«HLfc5SattJi8 

[0018] (2) ( 1 ) icfcit^MIE^aWcDJilffl 

* Affile felt 4 raKi^BS* L < ft 4 J; a \z % MfEv-;U 

[cfig-r^x^— tJ-cDiS£cJ;yS< Lfco 
[0 0 19] ccD«^(Ccfey. «^»rtO)Hifl»(cj3l+ 

^ tfc«s«m cd ra w*<«^«(Z) * *»ic as it * rr <t b§ 

* l < ft y . m nr t? b cd * i * £ - ft m ^ a< n m z *i 4 0 

[0 0 2 0] (3) ( 1 ) (2) (Cfc(+«1»E« 

^ffirtcDjumffifcfeg-r^x^— ^cDa*>> -fficDx^ 

-^CDS^S^CDffiCDX^— 1t(DB*«feyK< Lfco 

[0021] zcDcfcaicSjSLfcc^ic^y . a^ffii^i 

CDX^— it<DB*(c»flj*l#fc1±fc^<5:^b. JSS/^ 

;ucDSJS7b<S < ft o r t x^-^ <h ffijiSffi <h cDS^SA< 
-Jg(c^H4c<h7b<ft<. v-;u«^$fe^S*cD^(c 
cfc o r ± D 4Pfl W(D«»^}qi*i| MIKt? bcD^i^ 
— ftS^^HS^ft-So 

[0022] (4) (1) 7!jM (3) CD^tL75MC^{f4 
L. fte7aCDS«±(C'>ft< 1 S(D*«IK*^JSL 

r. MlE^«fll-e«rfEx^— v&temLtzo 

[0 0 2 3] ^(OmmXlt. -^fCDffi^S«CDl^lCD-7J 

mm&cDmizmwnten^z^^&^tiz&^xm^m 
m^mm^^m^^o^c^Mm^^>^(Dx^ 
y . mznmfimf&ztix i^i^momm&mzx^— 
v-zi&mLtz^tx^ &m&mtokt&M't&&5iztem 

Lft(ttL(iftbft^iElS]pcDTJi(c(i. «««« 
K35<»Jie**LT^* c <h j5n b . c CD^ffllCDfl^jffiXgT? 
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Pit HJ V^f^^-f 5£^EP8ija-e^^-->^ft«*ffl 

o 

[0024] (5) (4) l=fctt*«E*««**^- 

t^-^^Ajfz^(Dt Ltz 0 
[0025] (6) (1) 7!jS (5) 0)<5r*L3!)>lCt5l\ 

[0026] ^tiiz&y % ^e>^ii£i:£x^— -y- 

[0 0 2 7] *«SJ3r*. ffi*^b^bHt^^l 

SSil^SKlc t [^^(cilffi -c? £ £ t (DT? fc £ c £ [*» 

[0028] aiftBir*iB**Ht?»^«-c?fc«ti 

[0 0 2 9] 

[%H<D£jfe</HI$flB] KIT. **S!<DSBfc(DJMS(::o 

[0 0 3 0] H11 (i«:«K(cj;«%a«^SIK(0-Sllfe 
«*KWr**Si/^KD¥ffi«aBI. HI 2 [iH 1(7) A 

- a iaic>tt o f- iff ® in -c & £ o 

[0 0 3 1 ] HI 1 (Cfcl^T. 1 0 1 (iS^Hiffc 

«\ l0 3ttS/-;m*f* (B^lt$/-^i*«i L 
r^-T) £^-r 0 H2(cj3ivc* 1 Bfi^i^— -p 

<JU£Sffi (C/FSfi) . 2 2 (?^v0 

vh'J^x) . 2 3(i*^ — 37 ^;u^. 24(i«ttK 
(t-/<-n-hl) . 3 o(ix^— -y-efty . 3oa 

£30 Bf£S7Fil±f!ctf)X^— 3 0 h JU^ftH 

aid [c^^^tL^o 

[0 0 3 2] S^««lCfl2ja**i&X'*— "9-3 0 a , 3 
0 btt^^^T h»J^X2 2CD±(CfigL. SIIB12 

0 3(Cff^^^tL^)X^— +h3 0 h *«8MK2 4 *t 

*4-c?fl^ja**L* 0 fit, *^««ic^ja**L^x^— 

+J-3 0 a <t 3 o bcDK^fiS&y . ^0)BSttfilfil 
Ta, T b "C? fc y (Ta^Tb) „ V— JU^^SM^ 1 0 
3(cfeg-f £X^— +h3 0 h(£>iS£(£T hVfo& 0 dtl 
£>(DX>*— 9-<DK£li* T h > T a > T b T?fc& 0 
[0 0 3 3] S^Mi*(Cfi^-r^X^— 9-3 0 a(DS2 
Ta(i|felSi1 BiH^L<P^ti5-ttOlftltat«i 

3. 5 0/im) <*: yS< fl£jjSS*U S^:-r?3. 5 2/im 



T5fcy . ftfeCDX^— +J-3 0 bI*C*Lcfcyft< (-tr;U^r> 
ff^£*l£o fit, KL^©X^- it 3 0 a(7>9J^(i 

a^«j*(cflMtr**x>«— TO1/271111/5, » 

* L < (i 1 /4 £ Lfco -OSlJ^-eX^— +h3 0 a £ 3 
[0 0 3 4] y-J«fai0 3Ciitt^X 

^— 9-3 0 hco^^T hit. -»a>*ei»sfi$-iiSy^t> 

fee 

[0035] ±iex^— -y-3 0 a0>SJ£*f£t 3 — 

[0 0 3 6] d<D«fc3<i:*«l«-C?X^— 9-*^ja-r*S 
[0 0 3 7] ^0^CJ;l);liS^gI(?)IM 

[0038] H3fi*«^iCcfcS5aa«^3sa(D*«ii 

Br^i-efeot, 3 0 o(*?$a/^;u-c?&y. -^-co 

[0 0 3 9] fit, #H*(Cfctt4ftMl**«#* 
WSIt LRWtl)) 100 (1 A, 1 B) (D^fC^ft 

anxn a, 1 BtKw-ftttfattez&^izzti 

& o 

[0040] d(Dcfcd*JgS/^^;u3 0 oii. ^c^a^ 
Lrsi^ic»iPiiBS*ix^a^Sffii a, 1 bcd3*>. 

[0 0 4 1 ] dtf):t§£\ |5|B|-C?(i2^Sffi 1 A(DHI<D± 
Wbtff^l2, d(D^Sti^-*S2<*:^}SLriEg 

*IIBLrEB**Lfc3feM#«2 % c<Djt*«#«2i: 
ifittEB**Lfc**«#«4. ■ ■ ■ -4:^3<fed(=. 
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[0042] ^lt. - *i m^m^m 2 as * ri&mm 

[0 0 4 3] jfe*«#«2. a4MI#ffi4ftcJ: 

ft v hU^xtfciciESSftr^Bft* 

ja-r^o &fc\ ii*a)BiBi«jaii*«a-r*o 

[0 0 4 4] ^LT\ ;W^3 0 0C1 *-<ZmSP 
[e]£&<h LTSS*«llS&5*5cfct;ift««^E«lllS66 35< 

«*_bftrasy. iitsms&sic^otsifBtfi^ 

l»2(D*ft^ft|C|li&j£««*§- (WE) tfttfftSft* * 

CD^-f 5 > ^ ic -gft>-t± r B^ft [U E§ 6 b H*<£« 

#«3(cift««# (ME) a<ttJS3?ft£ 0 

[0045] teas, Il^iai^sfc^^il^il 
H 6 ( c 14 , jfc a KM ax 0 7 ^ b *S * ft « 
CPUSfrgMMim MUMMR) *><=i>hP 
-7 9i:d;orf*if*L**f- *j3«fetf*I«i«#(c# 
lfbftTA;b£ft£o 

[0 0 4 6] *fc % S*ft«t>4(c(*jMIKMWXBft 
7**&MM1EE -36«£E) 3&««lft**L*«fc3 

[0 0 4 7] HI 4 (ill 3 (CfcMf£mfeMS§(DJim«£ft 
»Wt4¥fflHtfc4o *fc. H5(*H4(DIV-IVlt{c 

>g o /= k a hi > in 6 (4 hi 4 (D v - v jgic^ o fc w a m . 

HI 7 (40 4 (DV I - V I «(c» o fcBf a HI t? fc £ o 
[0 0 4 8] HUCZ&l^T. j£Htt45 1 A(D±*BIC x 

4 t c 4 <ta+ 

[0 0 4 9] ^Z-e. S*«^«4(C[4 % 3*(7)S^M 

2#(&at{£««i 4I4-»(D«3»-r4lft««#IB3i-e 
^*L<DIR««#IB3(cifi»LrB+T*«l(Dy*lRl(cj6 

[0 0 5 0] fit, Cftb<Dj£^t^2. S^l^- 
«4fccfct;S*««1 4 3&<fl2jSc£ftfc2SE»ffi1 A CDS 

3>S*bK^£&&Jfeli!Ki 5 (HI 5. 0 6. HI7# 

m) 36<»ja**ir^4o ^0>i6»iki 5(4. aa-r-si* 
3 ic^lt i* 2 as ct zf&mm^m 4 

T F TO»*1Wlc»Ltlty- hlUHj: it, ** 
^»Cs t gOMHiCttLTItlim^ LTlt 

[0 0 5 1 ] 5<D«B(C(*. t&M 



77Xy>j3> (a-S i ) ^b&y. j£2«*H8 2 ± 
(3j3L^riBlMft«#IB3 (Cjjrjg Lfc»#(=M: LTtefAZ 
tiXl^&o Cftdcfcy. ^a«^«2 0>-«P35<»K 
>i>X$ T F T(D>f- hii^:fM^^t^ 

[0 0 5 2] fit, ^(Dcfc5lCfl^nE**Lfcl6»Kl 5 

Hl4(c^Lfccfcd(c. ^(Dy*f^][c5ift 
U xSfl(cffiK**i*|R««*lt3 35<»ja**i.r^ 

[0 0 5 3] fit, lft««^«3(4. IIh7>vX 
£ T FT(DilH*»ft:i 1 6(D«B(D-ffi£riHi£ft 

rfl2j*£ftfc K^>M3A*<-ft(tftori^b*i 

[0 0 5 4] ^bl:, ■«H«(=d3(t«IUIIt1 5(D$ 

8 itmz&mmm 1 4(Dr B iS:*fT-r^cfcaic^ja**iT 
i**„ -r a**«i 8(D-ai*«riE5iwih^> 

VX^TFT0V-Xli1 8Aft3kta. ^CD££HI^ 
±Jj®\<D y SfiJC: tttt 2 ft. * b icSil^ 4 _h(c>tt 

or x*iaicttft**Lfc«ica+Tar«ia>y*iRi(cffitt 

[0 0 5 5] cgd*§£\ iiiil 1 8(»S$I§il4i: 
M*ft«»#l*. »IH»*«#*a4 t(0M(=R*i*IB 
i:Lr(D«HHJ6«Kl 5StxSf*S«C 8 t g ft* 

jseuri^-Bo ^lilies t gi^cfcor. «x.tf» 

fll h^>i>X$ T F T*<7h^ LfelKlClMtM 1 8(CB£ 

»**i±*«i**ii-r*o 

[0 0 5 6] &as. BUfE LtzWWk h ^ >vX ^ T FT(D 
K^>tfi3AiV-Xti1 8 A<h(7)^®(C^|^-r 
6^aS(c(i. U> (P) 35<K— ^**Lr 
BSJSB ^ * o r y . c friz cfc y MfE#MM(c *s it « 

11 6(D*ao>*l*(cfiWIEBiaiS«35^jS*4xrfc 

r ^(DSS^mMi*iU^<DB»JSJi ft x ^ ^ >>/-r « cfc 
3(=Lr±IBLfc**i:-r«ci:36«-e#*o 
[0 0 5 7] ^0ci;aicLtIIh7>yX^TFT, 

Bft««^«3. PIS§S«1 8. fecfcl/iaifCs t g 

fbH3^&«i:««Hlltl 9 (HI 5. HI 6. HI7#hb) 

^(DfiHIl 9<D±a(=(iiBlS]fll2 o AtW&j* 
*iirai/^;i/3 o 0(D3!^SS 1 AftffiHJ^Lrl^ 

(ifi*fi2 1 AA<*H**iri^*o 

[0 0 5 8] fit, HlSlC^Lfc^aiC. iB^Sffi 1 

B(D;^ B B B iiiij(D^[c[4. m^mmz&mmmiz&ft l 
rie^Kr&^^^^^-e hu^x2 2*<j^ja*4xri^ 

So Z.0)-J^yW h'J^X2 2(4«rlB»IS h7>vX 
* T F T (C|S«ft^»*H*a>*teJh^*fc«)(D*tt 

t. «^=i> h^x hft[S]±-rs«^<hft^-r^o 
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[0 0 5 9] ?7*^Vh'J^X22l^ |4CifSt 
[0 0 6 0] ££>(C. h'J^X2 2(Dl3Pa5 

^-?-r 2 3 1* x*iRi!c»«-r4M*«*(c33i+4 

■7 ku^x2 2±ica3i\rJss«**-r^o *fc. 

2 4CDS®[C[*IBf^]fll2 0 B^M^tLtU|) 0 

is^afii B(D5*aji«tjE»«(Da(c(* % «*fi2 1 

[0 0 6 1 ] H 8 (i-*(D5S^Sfi 1 A«]lCfl2jji£*lfc 
@Bf^]fll2 O A<tfi3fefi2 1 Afe<fctfttA(DSilSSl B 
«J(C^ja**L/clB[pII»2 9 B<tffl*fi2 1 B<Z>ft^*(D 

[0 0 6 2] 1 8 (IrSill 1 4 tCDWztVhU 

S*i*«#M>Sfi] 1 20ic^Lt, EftR2 o Aft&TS 

EfS]l2 0 B(D7 1 0 5(DftJt(i(P LC , —-J5 

tf>ffl3teffi2 1 A(DM*3lia«^ffi] 1 2 1 (Dftm&Qp > 
ffe*<Dfi3fc*2 1 BCD^l3feil^$*^fS][*0p tm&LX 

[0 0 6 3] $fc % «AJI«*«-r«»«li«tt(d:. R 
«**SttA et)<lEX\ ^r(Dmt><7. 3 (1 kHz) x 
BSr**SttA n35<0. 073 (5 8 9 nrru 20° 

[0 0 6 4] ^(Dcfcd&Bn«**&#4RlR]Bt2 0 A£ 2 
0 B % *5J:tffi3feffi2 1 A<h 2 1 Bl?(D«J«li % FJfffl-/ 
— 7'J ^-/^ — Ki»**L*ti(DT?. lilLC^ 

(castas 1 A<t¥fffe«*E (iu5#hb) *^±i±u 
to * c £ 1= J; o r ^R»aji l c ic3t &mm-? z^^iz 

S ( c t m i c jb/b -e # « t, cd -e fe <§> z £ [ t m a * -e t, 

[0 0 6 5] i9WP^[:J:^Mi^I(?)-ll 

tlot, (a) (i^SP^SBI. (b) It (a) (OA — 
A' |»lC;ttofcBf®EI. (c) f* (a) £D B — B' jg|C 

[0 0 6 6] 52^Sfi1 B(C(* % ^7'V^7h'J^X2 
2 % ^3^ — ^<;U^ 2 3 75<^tL-ftL/^^ — VJ^jS^tLT 
**y. **l6Slot¥Hbi2 4 % ^ b(C|B[plfll2 1 

[0 0 6 7] S/c. ^7'^7h'J^X^-^l:X 



-efe^^)^ — ^^r;u^ 2 3. *fc(iiEiRiK2 1 B<t|5|— 
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